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DETAILED ACTION 

1 . Claims 1-75 of the application have been examined. 

Foreign Priority 

2. Acknowledgment is made of applicant's claim for foreign priority based on 
application 16938.3 filed on July 10, 2000 in UK and PCT application 00/02634 filed on 
July 10, 2000. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)- 
(d), which papers have been placed of record in the file. 

Information Disclosure Statement 

3. Acknowledgment is made of the infornnation disclosure statements filed on July 
9, 2001, September 12, 2001, October 10, 2001, December 27, 2001 and December 
23, 2002 together with copies of various papers. The patents and papers have been 
considered. 

Drawings 

4. The drawings submitted on July 9, 2001 are accepted. 
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Specification 

5. The disclosure is objected to because of the following informalities: 

Page 2, Para 4, Line 10, "a.Ki, ... aK2 represent the sampled values of the impulse 
response of the channel" appears to be incorrect and it appears that it should be "dn-i 
represent decoded data symbols of the channel". 

Page 7. Para 27, Line 5, "R(Xn) = I i = .ki. n o ''^ | d'^n-i | Q , (11)" appears to 
be incorrect and it appears that it should be "R(Xn) = I i = i | d'^n-i | Q , (11 )". 

Appropriate correction is required. 

Claim Objections 

6. The following is a quotation of 37 C.F.R § 1.75 (d)(1): 

The claim or claims must conform to the invention as set forth in the remainder of the 
specification and temis and phrases in the claims must find clear support or antecedent basis in 
the description so that the meaning of the temis in the claims may be ascertainable by reference 
to the description. 

7. Claims 12-18 are objected to under 37 CFR 1 .75 as being substantial duplicates 
of claims 3-9. When two claims in an application are duplicates or else are so close in 
content that they both cover the same thing, despite a slight difference in wording, It is 
proper after allowing one claim to object to the other as being a substantial duplicate of 
the allowed claim. See MPEP § 706.03(k). 



8. 



Claims 22, 23 and 31 are objected to because of the following informalities: 
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8.1 In Claim 22, Lines 6-7, "the second weight being is proportional to the reliability 
factor of the candidate sample" appears to be incorrect and it appears that it should be 
"the second weight being proportional to the reliability factor of the candidate sample". 

8.2 In Claim 23, Lines 6-7, "the second weight being is proportional to the reliability 
factor of the candidate sample" appears to be incorrect and it appears that it should be 
"the second weight being proportional to the reliability factor of the candidate sample". 

8.3 In Claim 31 , Line 5, "K represents a number of samples neighboring to the 
sample Xn" appears to be incorrect and it appears that it should be "K represents a 
number of decoded symbols neighboring to the sample Xn". 

Appropriate connections are required. 

Claim Rejections - 35 USC §112 

9. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

10. Claims 38, 50, 58 and 67 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 
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In Claims 38, 50, 58 and 67, the variables Xn. a, y, and a are undefined, making 
the claims vague and indefinite. 

Claim Rejections - 35 USC § 101 

r 

11. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufecture, or composition of matter, or 
any new and usefiil improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

12. Claims 1-9, 10-18, 19-43, 59-68 and 69-75 are rejected under 35 U.S.C. 101 because the 
claimed inventions are directed to non-statutory subject matter. 

12.1 Method claims 1-9 are rejected for reciting a process that is not directed to the 
technological arts. 

Regarding claim 1, this claim is directed at a reliable symbol identification method, 
whereas none of the limitations describe any type of computer-implemented steps. To be 
statutory, the utility of an invention must be within the technological arts. In re Musgrave, 167 
USPQ 280, 289-90 (CCPA, 1970). The defuiition of "technology" is the "application of science 
and engineering to the development of machines and procedures in order to enhance or improve 
human conditions, or at least to improve human efficiency in some respect." (Computer 
Dictionary 384 (Microsoft Press, 2d ed. 1994)). 

Dependent claims 2-9 depend on Claim 1 but do not add fiirther statutory steps. 
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The limitations recited in claims 1-9 contain no language suggesting these claims are 
intended to be within the technological arts. 

12.2 Method claims 10-18 are rejected for reciting a process that is not directed to the 
technological arts. 

Regarding claim 10, this claim is directed at a reliable symbol identification method, 
whereas none of the hmitations describe any type of computer-implemented steps. To be 
statutory, the utility of an invention must be within the technological arts. 

Dependent claims 11-18 depend on Claim 10 but do not add further statutory steps. 

The hmitations recited in claims 10-18 contain no language suggesting these claims are 
intended to be within the technological arts. 

12.3 Method claims 19-43 are rejected for reciting a process that is not directed to the 
technological arts. 

Regarding claim 19, this* claim is directed at an equahzation method, whereas none of the 
limitations describe any type of computer-implemented steps. To be statutory, the utility of an 
invention must be within the technological arts. 

Dependent claims 20-43 depend on Claim 19 but do not add further statutory steps. 

The limitations recited in claims 19-43 contain no language suggesting these claims are 
intended to be within the technological arts. 
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12.4 Computer readable medium claims 59-68 are rejected for not specifying in the 
specification what the conq)uter readable medium is, thus allowing wide interpretation of this 
term including carrier wave, hard disk, floppy disk, compact disk, memory boards etc.. 

12.5 Data signal claims 69-75 are rejected because the data signal is not a statutory matter and 
therefore cannot be claimed. 

13.1 Claims 1- 9 would be statutory if they are written as a conputer implemented method 
for reUable symbol identification. 

13.2 Claims 10-18 would be statutory if they are written as a computer implemented method 
for reliable symbol identification. 

13.3 Claims 19- 43 would be statutory if they are written as a computer implemented method 
for equaUzation. 

13.4 Claims 59-68 would be statutory be specifying in the specification what the conputer 
readable medium is and what it stores; the conq^uter readable medium should not include carrier 
wave. 



Claim Rejections - 35 USC § 103 
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14. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 

15. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are apphed for estabUshing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness . 

16. Claims 1-3, 6-7 and 9-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hassan (U.S. Patent 6,581,179) in view of Dent (U.S. Patent 6,556,634). 

16. 1 Hassan teaches methods for generating side information in the presence of time-selective 
fading. Specifically, as per claim 1 , Hassan teaches a reUable symbol identification method 
(Abstract, LI -8; CL2, L44-59); comprising: 

decoding the detected data samples to obtain data symbols (CL3, L23-25); 

calculating a reUability factor of a candidate sample from values of a plurality of 
estimated symbols in proximity to an estimated symbol that corresponds to the candidate san^Dle 
(Abstract, L1.8; CL2, L44-59); 
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if the reliability factor is less than a predetermined limit, designating the candidate 
sample as a reliable symbol (CL2, L27-36; CL3, L45-54). 

Hassan does not expressly teach estimating decoded symbols from a sequence of 
captured samples. Dent teaches estimating decoded symbols from a sequence of captured 
samples (Fig. 6; CL3, L2-24; CL17, L54 to CL18, L50), because the multi-path signals when 
added together increase the signal strength, thus raising the quality of received signal (CLl, L31- 
34); processing the gain of combined multi-path signals suppresses interference between 
multiple paths (CLl, L43-44); and the accumulation method compensates for the intersymbol 
interference (CL4, LI 0-1 1). It would have been obvious to one of ordinary skill in the art at the 
time of Apphcants' invention to modify the method of Hassan with the method of Dent that 
included estimating decoded symbols from a sequence of captured samples. The artisan would 
have been motivated because the multi-path signals when added together would increase the 
signal strength, thus raising the quality of received signal; processing the gain of combined 
multi-path signals would suppress interference between multiple paths; and the accumulation 
method would compensate for the intersymbol interference. 

16.2 As per claims 2-3, Hassan and Dent teach the method of claim 1 . Hassan does not 
expressly teach that the reliability factor R of the candidate sample is given by: 

R(Xn)= Zi--kl,i^O^ I d^n-i | Ci , whcrC 

d\.i is an estimated symbol, 

Ki, K2 are number of decoded symbols adjacent to the candidate sanq)le, and 
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Ci is a coefficient; wherein Ki = 0. Dent teaches that the rehability factor R of the candidate 
sample is given by: 

R(xn)= Zi--ki,i^o^ I d\.i I Ci, where 

d\.i is an estimated symbol, 

Ki, K2 are number of decoded symbols adjacent to the candidate sanple, and 
Ci is a coefficient; wherein Ki = 0 (CLl, L31-44; CL3, L4-9; CL4, L56-63; CL17, L54 to CL18, 
L50), because the multi-path signals when added together increase the signal strength, thus 
raising the quahty of received signal (CLl, L3 1-34); processing the gain of combined multi-path 
signals suppresses interference between multiple paths (CLl, L43-44); and the accumulation 
method compensates for the intersymbol interference (CL4, LI 0-1 1). It would have been 
obvious to one of ordinary skill in the art at the time of Applicants' invention to modify the 
method of Hassan with the method of Dent that included the rehability factor R of the candidate 
sample being given by: 

R(xn)= Zi = -ki,i?to^ I d^n-i | Ci , where 

d^n-i was an estimated symbol, 

Ki, K2 were number of decoded symbols adjacent to the candidate sample, and 
Ci was a coefficient; wherein Ki = 0. The artisan would have been motivated because the multi- 
path signals when added together would increase the signal strength, thus raising the quahty of 
received signal; processing the gain of combined multi-path signals would suppress interference 
between multiple paths; and the accumulation method would conqjensate for the intersymbol 
interference. 
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16.3 As per Claim 6, Hassan and Dent teach the method of claim 1 . Hassan does not 
expressly teach that the estimating conprises generating estimated symbols according to a 
maximum likelihood analysis of conditional probabilities of a captured sairple conditioned upon 
all possible sets of surrounding transmitted symbols for all possible values of the captured 
sample. Dent teaches that the estimating comprises generating estimated symbols according to a 
maximum likelihood analysis of conditional probabilities of a captured sample conditioned upon 
all possible sets of surrounding transmitted symbols for all possible values of the captured 
sample (CL3, L2-24; CL3, L62-64; CL4, L54-56; CL5, L44-56; CL17, L54 to CL18, L50), 
because the maximum likelihood method uses a set of correlations corresponding to known pilot 
symbols and combines each new data symbol hypothesis with a corresponding set of correlations 
and previous states to obtain an expanded number of states; each of the expanded number of 
states corresponds to hypothesized sequences extended by one more unknown data symbol and 
each has a Hkelihood indication (CL5, L46-56). It would have been obvious to one of ordinary 
skill in the art at the time of Applicants' invention to modify the method of Hassan with the 
method of Dent that included the estimating comprising generating estimated symbols according 
to a maximum likelihood analysis of conditional probabilities of a captured sample conditioned 
upon all possible sets of surrounding transmitted symbols for all possible values of the captured 
sample. The artisan would have been motivated because the maximum hkelihood method would 
use a set of correlations corresponding to known pilot symbols and combine each new data 
symbol hypothesis with a corresponding set of correlations and previous states to obtain an 
expanded number of states; each of the expanded number of states would correspond to 
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hypothesized sequences extended by one more unknown data symbol and each would have a 
likelihood indication. 

Hassan does not expressly teach that the estimating comprises generating estimated 
symbols according to the ranges of all possible ISI coefficients, for all possible values of the 
captured sample. Dent teaches that the estimating conprises generating estimated symbols 
according to the ranges of all possible ISI coefficients, for all possible values of the captured 
sample (CL17, L54 to CL18, L58), because that would con:5)ensate for inter-symbol interference, 
when the complex correlation for one symbol period is affected by the symbol value in at least 
one adjacent symbol period (CL4, L9-13). It would have been obvious to one of ordinary skill in 
the art at the time of Applicants' invention to modify the method of Hassan with the method of 
Dent that included the estimating comprising generating estimated symbols according to the 
ranges of all possible ISI coefficients, for all possible values of the captured sample. The artisan 
would have been motivated because that would compensate for inter-symbol interference, when 
the complex correlation for one symbol period was affected by the symbol value in at least one 
adjacent symbol period. 

16.4 As per Claim 7, Hassan and Dent teach the method of claim 1 . Hassan does not 
expressly teach that the estimation comprises generating estimated symbols according to trellis 
decoding based upon all possible sets of smrounding transmitted symbols for all possible values 
of the captured sample. Dent teaches that the estimation comprises generating estimated 
symbols according to trellis decoding based upon all possible sets of surrounding transmitted 
symbols for all possible values of the captured sample (CL15, Ll-16; CL16, L53-59; CL17, L7- 
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10), because the trellis decoder combines demodulation and decoding (CL7, L7-10); and allows 
soft decisions to be made allowing fiirther processing by an error correction decoder (CL15, Ll- 
6), It would have been obvious to one of ordinary skill in the art at the time of Applicants' 
invention to modify the method of Hassan with the method of Dent that included the estimation 
comprising generating estimated symbols according to trellis decoding based upon all possible 
sets of surrounding transmitted symbols for all possible values of the captured sample. The 
artisan would have been motivated because the trellis decoder would combine demodulation and 
decoding; and would allow soft decisions to be made allowing fiirther processing by an error 
correction decoder. 

Hassan does not expressly teach that the estimation con5)rises generating estimated 
symbols according to the ranges of all possible ISI coefficients, for all possible values of the 
captured sample. Dent teaches that the estimation comprises generating estimated symbols 
according to the ranges of all possible ISI coefficients, for all possible values of the captured 
sample (CL17, L54 to CL18, L58), because that would compensate for inter-symbol interference, 
when the complex correlation for one symbol period is affected by the symbol value in at least 
one adjacent symbol period (CL4, L9-13). It would have been obvious to one of ordinary skill in 
the art at the time of AppUcants' invention to modify the method of Hassan with the method of 
Dent that included the estimation comprising generating estimated symbols according to the 
ranges of all possible ISI coefficients, for all possible values of the captured sample. The artisan 
would have been motivated because that would compensate for inter-symbol interference, when 
the conplex correlation for one symbol period is affected by the symbol value in at least one 
adjacent symbol period. 
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16.5 As per Claim 9, Hassan and Dent teach the method of claim 1 . Hassan does not 
expressly teach that the estimation con:q)rises generating estimated symbols according to a 
maximum likelihood analysis of conditional probabilities of a captured sample conditioned upon 
past symbol decisions for all possible values of the captured san:5)le. Dent teaches that the 
estimation conq)rises generating estimated symbols according to a maximum likelihood analysis 
of conditional probabilities of a captured sample conditioned upon past symbol decisions for all 
possible values of the captured sanq^le (CL3, L2-24; CL3, L62-64; CL4, L54-56; CL5, L44-56; 
CL17, L54 to CL18, L50), because the maximum likelihood method uses a set of correlations 
corresponding to known pilot symbols and combines each new data symbol hypothesis with a 
corresponding set of correlations and previous states to obtain an expanded number of states; 
each of the expanded number of states corresponds to hypothesized sequences extended by one 
more unknown data symbol and each has a likelihood indication {CL5, L46-56). It would have 
been obvious to one of ordinary skill in the art at the time of Applicants' invention to modify the 
method of Hassan with the method of Dent that included the estimation comprising generating 
estimated symbols according to a maximum likelihood analysis of conditional probabilities of a 
captured sample conditioned upon past symbol decisions for all possible values of the captured 
sample. The artisan would have been motivated because the maximum Kkelihood method would 
use a set of correlations corresponding to known pilot symbols and combine each new data 
symbol hypothesis with a corresponding set of correlations and previous states to obtain an 
expanded number of states; each of the expanded number of states would correspond to 
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hypothesized sequences extended by one more unknown data symbol and each would have a 
Hkelihood indication. 

Hassan does not expressly teach that the estimating conrq)rises generating estimated 
symbols according to the ranges of all possible ISI coefficients, for all possible values of the 
captured san:5)le. Dent teaches that the estimating con5)rises generating estimated symbols 
according to the ranges of all possible ISI coefficients, for all possible values of the captured 
sample (CL17, L54 to CL18, L58), because that would compensate for inter-symbol interference, 
when the complex correlation for one symbol period is affected by the symbol value in at least 
one adjacent symbol period (CL4, L9-13). It would have been obvious to one of ordinary skill in 
the art at the tune of Applicants' invention to modify the method of Hassan with the method of 
Dent that included the estimating comprising generating estimated symbols according to the 
ranges of all possible ISI coefficients, for all possible values of the captured sample. The artisan 
would have been motivated because that would compensate for inter-symbol interference, when 
the con5)lex correlation for one symbol period was affected by the symbol value in at least one 
adjacent symbol period. 

16.6 As per claim 10, Hassan teaches a reliable symbol identification method (Abstract, Ll-8; 
CL2, L44-59); comprising: 

decoding the detected data samples to obtain data symbols (CL3, L23-25); 

calculating a rehability factor of a candidate sanq)le from values of a plurality of decoded 
symbols in proximity to the candidate sample (Abstract, Ll-8; CL2, L44-59); 
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if the reliability factor is less than a predetermined limit, designating the candidate 
sample as a reliable symbol (CL2, L27-36; CL3, L45-54). 

Hassan does not expressly teach obtaining decoded symbols from a sequence of captured 
samples. Dent teaches obtaining decoded symbols from a sequence of captured sanqjles (Fig. 6; 
CL3, L2-24; CL17, L54 to CLI85 L50), because the multi-path signals when added together 
increase the signal strength, thus raising the quaUty of received signal (CLl, L31-34); processing 
the gain of combined multi-path signals suppresses interference between multiple paths (CLl, 
L43-44); and the accumulation method compensates for the intersymbol inte;rference (CL4, LIO- 
1 1). It would have been obvious to one of ordinary skill in the art at the time of Applicants' 
invention to modify the method of Hassan with the method of Dent that included obtaining 
decoded symbols from a sequence of captured samples. The artisan would have been motivated 
because the multi-path signals when added together would increase the signal strength, thus 
raising the quality of received signal; processing the gain of combined multi-path signals would 
suppress interference between multiple paths; and the accumulation method would compensate 
for the intersymbol interference. 

16.7 As per claim 1 1 , Hassan and Dent teach the method of claim 1 . Hassan does not 
expressly teach that the reliability factor R of the candidate sample is given by: 

R(Xn)= Zi = -kl,i?tO^ I d^n-i | Ci , whcrC 

dVi is a decoded symbol, 

Ki, K2 are number of decoded symbols adjacent to the candidate sample, and 
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Ci is a coefficient. Dent teaches that the reliability factor R of the candidate san5)le is given by: 
R(xn)= Zi = -ki,i^o'^ I d^-i I Ci, where 
dVi is a decoded symbol, 

Ki, K2 are number of decoded symbols adjacent to the candidate sample, and 
Ci is a coefficient. (CLl, L31-44; CL3, L4-9; CL4, L56-63; CL17, L54 to CL18, L50), because 
the multi-path signals when added together increase the signal strength, thus raising the quaUty 
of received signal (CLl, L31-34); processing the gain of combined multi-path signals suppresses 
interference between multiple paths (CLl , L43-44); and the accumulation method condensates 
for the intersymbol interference (CL4, LI 0-1 1). It would have been obvious to one of ordinary 
skill in the art at the time of Applicants' invention to modify the method of Hassan with the 
method of Dent that included the rehability factor R of the candidate sample being given by: 

R(xn)= Ei = -ki,i^o'^ I d\.i I Ci, where 

dVi was a decoded symbol, 

Ki, K2 were number of decoded symbols adjacent to the candidate sanple, and 
Ci was a coefficient. The artisan would have been motivated because the multi-path signals 
when added together would increase the signal strength, thus raising the quahty of received 
signal; processing the gain of combined multi-path signals would suppress interference between 
multiple paths; and the accumulation method would conpensate for the intersymbol interference. 

17. Claims 19, 21, 24, 29, 39-40, 44-46, 48-49, 59, 61, 63, 68-69 and 71 rejected under 35 
U.S.C, 103(a) as being unpatentable over Rakib et aL (U.S. Patent 6,665,308) in view of 
Sakoda (U.S. Patent 6,456,669). 
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17.1 As per claim 19, Rakib et aL teaches an equalization method (CL90, L43-44; CL90, L54 
to CL91, LI 3), comprising: 

estimating decoded symbols from captured samples based on a set of ISI coefficient 
estimates (CL90, L54 to CL91, L13), and 

revising the ISI coefficients based on the decoded symbols and corresponding received 
sample values (CL91, L28-31). 

Rakib et aL teaches that the contribution of each symbol-sample pair is weighted (CL91, 
L4-8). Rakib et al. does not expressly teach that the contribution of each symbol-sample pair is 
weighted according to reUability factor of the respective captured sample. Sakoda teaches that 
the contribution of each symbol-sample pair is weighted according to reKability factor of the 
respective captured sample (CLl 1, L62 to CL12, L8; CL12, L25-35), because that reflects the 
data block reKability in the signal level of the received symbol (CL12, LI -2). It would have 
been obvious to one of ordinary skill in the art at the time of Applicants' invention to modify the 
method of Rakib et aL with the method of Sakoda that included the contribution of each 
symbol-sanple pair being weighted according to rehability factor of the respective captured 
sample. The artisan would have been motivated because that would reflect the data block 
reUability in the signal level of the received symbol. 

17.2 As per claim 21, Rakib et aL and Sakoda teach the equalization method of claim 19. 
Rakib et aL does not expressly teach that the weighting of a symbol-sample pair is proportional 
to the reUabihty factor of the candidate san^le. Sakoda teaches that the weighting of a 
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symbol-sample pair is proportional to the reliability factor of the candidate sanple (CLl 1, L62 to 
CL12, L8; CL12, L25-35), because that reflects the data block rehabihty in the signal level of the 
received symbol (CL12, L I -2). It would have been obvious to one of ordinary skill in the art at 
the time of Applicants' invention to modify the method of Rakib et aL with the method of 
Sakoda that included the weighting of a symbol-sample pair being proportional to the rehability 
factor of the candidate sample. The artisan would have been motivated because that would 
reflect the data block reliability in the signal level of the received symbol. 

17.3 As per claim 24, Rakib et aL and Sakoda teach the equalization method of claim 19. 
Rakib et aL does not expressly teach that the reliability factor of a candidate sanq^le Xn is 
determined from values of neighboring samples. Sakoda teaches that the reliability factor of a 
candidate sample Xn is determined from values of neighboring samples (CLl 1, L62 to CL12, L8; 
CL12, L25-35), because that reflects the data block rehability in the signal level of the received 
symbol (CLl 2, LI -2). It would have been obvious to one of ordinary skill in the art at the time 
of Applicants' invention to modify the method of Rakib et aL with the method of Sakoda that 
included the rehability factor of a candidate sanple Xn being determined from values of 
neighboring samples. The artisan would have been motivated because that would reflect the data 
block rehability in the signal level of the received symbol. 

17.4 As per claim 29, Rakib et aL and Sakoda teach the equahzation method of claim 19. 
Rakib et aL does not expressly teach that the reliability factor of a candidate sanqDle Xn is 
determined from values of estimated symbols d\.i neighboring the candidate sample. Sakoda 
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teaches that the reliability factor of a candidate sample Xn is determined from values of estimated 
symbols dVi neighboring the candidate sample (CLl 1, L62 to CL12, L8; CL12, L25-35), 
because that reflects the data block reUability in the signal level of the received symbol (CLl 2, 
LI -2). It would have been obvious to one of ordinary skill in the art at the time of Applicants' 
invention to modify the method of Rakib et al. with the method of Sakoda that included the 
rehability factor of a candidate sample Xn being determined from values of estimated symbols 
d\.i neighboring the candidate sample. The artisan would have been motivated because that 
would reflect the data block reliability in the signal level of the received symbol. 

17.5 As per claim 39, Rakib et al. and Sakoda teach the equalization method of claim 19. 
Rakib et al. teaches that the estimating and the revising operate on captured samples and 
estimated symbols on a frame-by-frame basis (CL7, L35-37; CL7, L14-15; Fig. 2A; CL9, L41- 
43; CL90, L54 to CL91, L13; CL62, L33-35; CL62, L47-50). 

17.6 As per claim 40, Rakib et aL and Sakoda teach the equaUzation method of claim 39. 
Rakib et al. teaches that the frames each contain a uniform number of captured sanrqjles and 
estimated symbols (CL7, L35-37; CL7, L14-15; Fig. 2A; CL9, L41-43; CL62, L33-35). 

17.7 As per claim 44, Rakib et aL teaches an equalizer (CL90, L43-44; CL90, L54 to CL91, 
L13), comprising: 

a symbol decoder having a first input for captured samples, a second input for estimated 
ISI coefficients and an output for estimated symbols (CL90, L54 to CL91, LI 3), and 
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an ISI estimator having a first input coupled to the symbol decoder output, a second input 
coupled to the first input of the symbol decoder and an output for the estimated ISI coefficients, 
wherein the ISI estimator estimates ISI coefficients based on the decoded symbols and 
corresponding received sample values (CL91, L28-31). 

Rakib et aL teaches each symbol-sample pair being weighted (CL91, L4-8). Rakib et al. 
does not expressly teach each symbol-sample pair being weighted according to reliability factor 
of the respective captured sample. Sakoda teaches each symbol-sample pair being weighted 
according to reHabiUty factor of the respective captured sanq)le (CLl 1, L62 to CL12, L8; CL12, 
L25-35), because that reflects the data block reliability in the signal level of the received symbol 
(CLl 2, LI -2). It would have been obvious to one of ordinary skill in the art at the time of 
Applicants' invention to modify the equalizer of Rakib et aL with the equalizer of Sakoda that 
included each symbol-sample pair being weighted according to reUability factor of the respective 
captured sample. The artisan would have been motivated because that would reflect the data 
block reliability in the signal level of the received symbol. 

17.8 As per claim 45, Rakib et aL and Sakoda teach the equaUzer of claim 44. Rakib et aL 
teaches that the symbol decoder conprises a subtractive equalizer coupled to a decision unit 
(CL90, U3-44; CL90, L60 to CL91, L13). 

17.9 As per claim 46, Rakib et aL and Sakoda teach the equalizer of claim 44. Rakib et aL 
does not expressly teach that the symbol decoder comprises a maximum likelihood estimator 
coupled to a decision unit, Sakoda teaches that the symbol decoder conprises a maximum 
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likelihood estimator coupled to a decision unit (CL3, L34-41; CLI25 L26-29), because when the 
communication quality differs from data block to data block, the decoding circuit with maximum 
likelihood estimation would perform estimation more accurately and be able to restore the data 
bit series more accurately using reUability information than other estimators (CL12, L40-44). It 
would have been obvious to one of ordinary skill in the art at the time of Applicants' invention to 
modify the equalizer of Rakib et aL with the equahzer of Sakoda that included the symbol 
decoder comprising a maximum likelihood estimator coupled to a decision unit. The artisan 
would have been motivated because when the communication quahty differed from data block to 
data block, the decoding circuit with maximum likeUhood estimation would perform estimation 
more accurately and be able to restore the data bit series more accurately using rehability 
information than other estimators. 

17.10 As per claim 48, Rakib et aL and Sakoda teach the equalizer of claim 46. Rakib et aL 
teaches assigning previously decoded symbols to occur with probability equal to one (CL91, 
LI 0-1 3). Rakib et aL does not expressly teach that the maximum likelihood analysis is made 
having assigned previously decoded symbols to occur with probability equal to one. Sakoda 
teaches that the maximum likelihood analysis is made (CL3, L34-41; CL12, L26-29), because 
when the communication quality differs from data block to data block, the decoding circuit with 
maximum likelihood estimation would perform estimation more accurately and be able to restore 
the data bit series more accurately using reUability information than other estimators (CL12, 
L40-44), It would have been obvious to one of ordinary skill m the art at the time of Applicants' 
invention to modify the equalizer of Rakib et aL that included assigning previously decoded 
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symbols to occur with probability equal to one with the equalizer of Sakoda that included the 
maximum likelihood analysis being made. The artisan would have been motivated because 
when the communication quality differed from data block to data block, the decoding circuit 
with maximum likehhood estimation would perform estimation more accurately and be able to 
restore the data bit series more accurately using reUability information than other estimators. 

17.11 As per claim 49, Rakib et aL and Sakoda teach the equahzer of claim 44. Rakib et aL 
teaches that the symbol decoder comprises a trellis decoder coupled to a decision unit (CL46, 
L37-49). 

17.12 As per claim 59, Rakib et aL teaches a computer readable medium having instructions 
stored thereon that, when executed by processing unit, causes the following method to be 
executed (Fig. 28, Item 405): 

estimating decoded symbols from a sequence of captured samples and a set of estimated 
ISI coefficients (CL90, L54 to CL91, LI 3), and 

revising the ISI coefficients based on the decoded symbols and corresponding received 
sample values (CL91, L28-31). 

Rakib et aL teaches that the contribution of each symbol-sample pair to the revision is 
weighted (CL91, L4-8). Rakib et aL does not expressly teach that the contribution of each 
symbol-sample pair to the revision is weighted according to reUability factor of the respective 
captured sample. Sakoda teaches that the contribution of each symbol-sample pair to the 
revision is weighted according to reliability factor of the respective captured sanqjle (CLl 1, L62 
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to CL12, L8; CL12, L25-35), because that reflects the data block reHability in the signal level of 
the received symbol (CL12, Ll-2). It would have been obvious to one of ordinary skill in the art 
at the time of Applicants' invention to modify the medium of Rakib et aL with the medium of 
Sakoda that included the contribution of each symbol-sample pair to the revision being weighted 
according to reUability factor of the respective captured sample. The artisan would have been 
motivated because that would reflect the data block reHability in the signal level of the received 
symbol. 

17.13 As per claim 6 1 , Rakib et aL and Sakoda teach the medium of claim 59. Rakib et aL 
does not expressly teach that the weighting of a symbol-sample pair is proportional to the 
reliability factor of the candidate sample. Sakoda teaches that the weighting of a symbol-sample 
pair is proportional to the reliability factor of the candidate sanple (CLl 1, L62 to CL12, L8; 
CL12, L25-35), because that reflects the data block reHability in the signal level of the received 
symbol (CL12, Ll-2). It would have been obvious to one of ordinary skill in the art at the time 
of Applicants' invention to modify the medium of Rakib et aL with the medium of Sakoda that 
included the weighting of a symbol-sample pair being proportional to the reHability factor of the 
candidate sample. The artisan would have been motivated because that would reflect the data 
block reUability in the signal level of the received symbol. 

17. 14 As per claim 63, Rakib et aL and Sakoda teach the medium of claim 59. Rakib et aL 
does not expressly teach that the reHability factor of a candidate sanple is determined from 
values of samples neighboring the candidate sample. Sakoda teaches that the reHability factor of 
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a candidate sanple is determined from values of samples neighboring the candidate sample 
(CLl 1, L62 to CL12, L8; CL12, L25-35), because that reflects the data block reliability in the 
signal level of the received symbol (CL12, Ll-2). It would have been obvious to one of ordinary 
skill in the art at the time of Applicants' invention to modify the medium of Rakib et al. with the 
medium of Sakoda that included the reliability factor of a candidate sample being determined 
from values of samples neighboring the candidate sample. The artisan would have been 
motivated because that would reflect the data block reliability in the signal level of the received 
symbol. 

17.15 As per claim 68, Rakib et al. and Sakoda teach the medium of claim 59. Rakib et al. 
teaches that the estimating and the revising operate on frames of captured san:q)les and estimated 
symbols on a frame-by-frame basis (CL7, L35-37; CL7, L14-15; Fig. 2A; CL9, L41-43; CL90, 
L54 to CL91, L13; CL62, L33-35; CL62, L47-50). 

17.16 As per claim 69, Rakib et al. teaches data signal, comprising a sequence of decoded 
symbols (Fig. 26, Item 468, output; CL15, LI 5-1 8), created according to a method con^rising: 

estimating decoded symbols from a sequence of captured sanples based on a set of 
estimated ISI coefficients (CL90, L54 to CL91, LI 3), and 

contemporaneously revising the estimated ISI coefficients based on a comparison of the 
estimated symbols and the decoded symbols (CL91, L28-31), and 

outputting a sequence of the decoded symbols (Fig. 26, Item 468, output; CL15, L15-18). 
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Rakib et aL teaches that the contribution of each symbol-sample pair to the revision is 
weighted (CL91, L4-8). Rakib et aL does not expressly teach that the contribution of each 
symbol-sample pair to the revision is weighted according to rehability factor of the respective 
captured sample. Sakoda teaches that the contribution of each symbol-sample pair to the 
revision is weighted according to rehability factor of the respective captured saii5)le (CLll, L62 
to CL12, L8; CL12, L25-35), because that reflects the data block rehability in the signal level of 
the received symbol (CL12, Ll-2). It would have been obvious to one of ordinary skill in the art 
at the time of Applicants' invention to modify the data signal of Rakib et aL with the data signal 
of Sakoda that included the contribution of each symbol-sample pair to the revision being 
weighted according to rehability factor of the respective captured sample. The artisan would 
have been motivated because that would reflect the data block rehability in the signal level of the 
received symbol. 

17, 17 As per claim 71, Rakib et aL and Sakoda teach data signal of claim 69. Rakib et aL 
does not expressly teach that a symbol-sample pair is weighted in a manner proportional to the 
reliability factor of the candidate sample. Sakoda teaches that a symbol-sample pair is weighted 
in a manner proportional to the rehability factor of the candidate sample (CLl 1, L62 to CL12, 
L8; CL12, L25-35), because that reflects the data block rehability in the signal level of the 
received symbol (CLl 2, Ll-2). It would have been obvious to one of ordinary skill in the art at 
the time of Applicants' invention to modify the data signal of Rakib et aL with the data signal of 
Sakoda that included a symbol-sample pair being weighted in a manner proportional to the 
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reliability factor of the candidate san5)le. The artisan would have been motivated because that 
would reflect the data block rehability in the signal level of the received symbol 

18. Claims 20, 22, 23, 60, 62, 70 and 72 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Rakib et aL (U.S. Patent 6,665,308) in view of Sakoda (U.S. Patent 
6,456,669), and further in view of Komatsu (U.S. Patent 6,560,272), 

18.1 As per claim 20, Rakib et aL and Sakoda teach the equahzation method of claim 19. 
Rakib et aL does not expressly teach that the weighting of a symbol-sample pair conprises: 
comparing the rehability factor of a candidate sample to a threshold, and assigning a first weight 
value to the symbol-sample pair if the reliability factor exceeds the threshold, and otherwise, 
assigning a second weight value to the symbol-sample pair. Komatsu teaches that the weighting 
of a symbol-sample pair conprises: comparing the rehability factor of a candidate sarrq^le to a 
threshold (CL4, L51-52); and assigning a first weight value to the symbol-sample pair if the 
rehabihty factor exceeds the threshold, and otherwise, assigning a second weight value to the 
symbol-sample pair (CL4, L54-61), because the interpolation method is decided based on the 
rehability and the compensation vectors for compensating the phase are generated by the decided 
interpolation method (CL3, L6-9). It would have been obvious to one of ordinary skill in the art 
at the tune of Applicants' invention to modify the method of Rakib et aL with the method of 
Komatsu that included the weighting of a symbol-sample pair con5)rising: comparing the 
rehability factor of a candidate sample to a threshold, and assigning a first weight value to the 
symbol-sample pair if the rehability factor exceeded the threshold, and otherwise, assigning a 
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second weight value to the symbol-sample pair. The artisan would have been motivated because 
the interpolation method would be decided based on the rehability and the conq)ensation vectors 
for conqjensating the phase would be generated by the decided interpolation method. 

18.2 As per claim 22, Rakib et aL and Sakoda teach the equalization method of claim 19. 
Rakib et aL does not expressly teach that the weighting of a candidate sample conprises: 
comparing the reliability factor of a candidate sample to a threshold, and assigning a first weight 
value to the symbol-sample pair if the rehability factor exceeds the threshold, and otherwise, 
assigning a second weight value to the symbol-sample pair. Komatsu teaches that the weighting 
of a candidate sample corrprises: comparing the reliability factor of a candidate sanple to a 
threshold (CL4, L51-52); and assigning a first weight value to the symbol-sample pair if the 
rehability factor exceeds the threshold, and otherwise, assigning a second weight value to the 
symbol-sample pair (CL4, L54-61), because the interpolation method is decided based on the 
rehabihty and the compensation vectors for compensating the phase are generated by the decided 
interpolation method (CL3, L6-9). It would have been obvious to one of ordinary skill in the art 
at the time of Applicants' invention to modify the method of Rakib et aL with the method of 
Komatsu that included the weighting of a candidate sanple con:q)rising: conq^aring the 
rehabihty factor of a candidate satiple to a threshold, and assigning a first weight value to the 
symbol-sample pair if the rehability factor exceeded the threshold, and otherwise, assigning a 
second weight value to the symbol-sample pair. The artisan would have been motivated because 
the interpolation method would be decided based on the rehability and the compensation vectors 
for conpensating the phase would be generated by the decided interpolation method. 
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Rakib et aL does not expressly teach that the second weight being is proportional to the 
reUabiUty factor of the candidate sample. Sakoda teaches that the second weight being is 
proportional to the reliability factor of the candidate sample (CLl 1, L62 to CL12, L8; CL12, 
L25-35), because that reflects the data block reliability in the signal level of the received symbol 
(CL12, Ll-2). It would have been obvious to one of ordinary skill in the art at the time of 
Applicants' invention to modify the method of Rakib et aL with the method of Sakoda that 
included the second weight being was proportional to the reliability factor of the candidate 
sample. The artisan would have been motivated because that would reflect the data block 
reliabiUty in the signal level of the received symbol 

18.3 As per claim 23, Rakib et aL and Sakoda teach the equalization method of claim 19. 
Rakib et aL does not expressly teach that the weighting of a candidate san:5)le conprises: 
conparing the reKability factor of a candidate sample to a threshold, and assigning a first weight 
value to the symbol-sample pair if the reliability factor is less than the threshold, and otherwise, 
assigning a second weight value to the symbol-sample pair. Komatsu teaches that the weighting 
of a candidate sample comprises: comparing the reliability factor of a candidate sair5)le to a 
threshold (CL4, L51-52); and assigning a first weight value to the symbol-sample pair if the 
reUability factor is less than the threshold, and otherwise, assigning a second weight value to the 
symbol-sanple pair (CL4, L54-61), because the interpolation method is decided based on the 
reliabiUty and the compensation vectors for compensating the phase are generated by the decided 
interpolation method (CL3, L6-9). It would have been obvious to one of ordinary skill in the art 
at the time of Applicants' invention to modify the method of Rakib et aL with the method of 
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Komatsu that included the weighting of a candidate sample con5)rising: comparing the 
reliabiUty factor of a candidate sample to a threshold, and assigning a first weight value to the 
symbol-sample pair if the reliability factor was less than the threshold, and otherwise, assigning a 
second weight value to the symbol-sample pair. The artisan would have been motivated because 
the interpolation method would be decided based on the reliability and the condensation vectors 
for compensating the phase would be generated by the decided interpolation method. 

Rakib et al. does not expressly teach that the second weight being is proportional to the 
reUabihty factor of the candidate sample. Sakoda teaches that the second weight being is 
proportional to the reUability factor of the candidate sanple (CLl 1, L62 to CL12, L8; CL12, 
L25-35), because that reflects the data block reliability in the signal level of the received symbol 
(CLl 2, LI -2). It would have been obvious to one of ordinary skill in the art at the time of 
Applicants' invention to modify the method of Rakib et aL with the method of Sakoda that 
included the second weight being was proportional to the reliability factor of the candidate 
sample. The artisan would have been motivated because that would reflect the data block 
reKabiUty in the signal level of the received symbol. 

18.4 As per claim 60, Rakib et aL and Sakoda teach the medium of claim 59. Rakib et aL 
does not expressly teach that the weighting of a symbol-sample pair conq)rises: comparing the 
reUabiUty factor of a candidate sample to a threshold, and assigning a first weight value to the 
symbol-sample pair if the rehability factor exceeds the threshold, and otherwise, assigning a 
second weight value to the symbol-sample pair. Komatsu teaches that the weighting of a 
symbol-sample pair comprises: comparing the reliability factor of a candidate sample to a 
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threshold (CL4, L51-52); and assigning a first weight value to the symbol-sample pair if the 
reUability factor exceeds the threshold, and otherwise, assigning a second weight value to the 
symbol-sample pair (CL4, L54-61), because the interpolation method is decided based on the 
reliabiUty and the compensation vectors for compensating the phase are generated by the decided 
interpolation method (CL3, L6-9). It would have been obvious to one of ordinary skill in the art 
at the time of Applicants' invention to modify the medium of Rakib et al. with the medium of 
Komatsu that included the weighting of a symbol-sample pair comprising: conparing the 
reUability factor of a candidate sanq)le to a threshold, and assigning a first weight value to the 
symbol-sample pair if the reUability factor exceeded the threshold, and otherwise, assigning a 
second weight value to the symbol-sample pair. The artisan would have been motivated because 
the interpolation method would be decided based on the reliability and the compensation vectors 
for compensating the phase would be generated by the decided interpolation method. 

18.5 As per claim 62, Rakib et aL and Sakoda teach the medium of claim 59. Rakib et aL 
does not expressly teach that the weighting of a candidate sample comprises: comparing the 
reliability factor of a candidate sample to a threshold, and assigning a first weight value to the 
symbol-sample pair if the reUability factor exceeds the threshold, and otherwise, assigning a 
second weight value to the symbol-sample pair. Komatsu teaches that the weighting of a 
candidate sample conprises: comparing the reUability factor of a candidate sample to a threshold 
(CL4, L51-52); and assigning a first weight value to the symbol-sample pair if the reUability 
factor exceeds the threshold, and otherwise, assigning a second weight value to the 
symbol-sanq)le pair (CL4, L54-61), because the interpolation method is decided based on the 
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reliability and the compensation vectors for conpensating the phase are generated by the decided 
interpolation method (CL3, L6-9). It would have been obvious to one of ordinary skill in the art 
at the time of Applicants' invention to modify the medium of Rakib et aL with the medium of 
Komatsu that included the weighting of a candidate sample comprising: comparing the 
rehability factor of a candidate sample to a threshold, and assigning a first weight value to the 
symbol-sample pair if the rehability factor exceeded the threshold, and otherwise, assigning a 
second weight value to the symbol-sample pair. The artisan would have been motivated because 
the interpolation method would be decided based on the rehability and the conq)ensation vectors 
for compensating the phase would be generated by the decided interpolation method. 

Rakib et aL does not expressly teach that the second weight being is proportional to the 
reliabihty factor of the candidate sample. Sakoda teaches that the second weight being is 
proportional to the rehability factor of the candidate sanq)le (CLl 1, L62 to CL12, L8; CL12, 
L25-35), because that reflects the data block rehability in the signal level of the received symbol 
(CLI25 LI -2). It would have been obvious to one of ordinary skill in the art at the time of 
Applicants' invention to modify the medium of Rakib et al. with the medium of Sakoda that 
included the second weight being was proportional to the rehability factor of the candidate 
sample. The artisan would have been motivated because that would reflect the data block 
rehabihty in the signal level of the received symbol. 

18.6 As per claim 70, Rakib et aL and Sakoda teach data signal of claim 69. Rakib et aL 
does not expressly teach that a symbol-sample pair is weighted according to: comparing the 
rehability factor of a candidate sanple to a threshold, and assigning a first weight value to the 
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symbol-sairple pair if the reliability factor exceeds the threshold, and otherwise, assigning a 
second weight value to the symbol-sample pair. Komatsu teaches that a symbol-sample pair is 
weighted according to: comparing the reUability factor of a candidate sample to a threshold 
(CL4, L51-52); and assigning a first weight value to the symbol-sanple pair if the reUability 
factor exceeds the threshold, and otherwise, assigning a second weight value to the 
symbol-sanple pair (CL4, L54-61), because the interpolation method is decided based on the 
reUability and the compensation vectors for conpensating the phase are generated by the decided 
interpolation method (CL3, L6-9). It would have been obvious to one of ordinary skill in the art 
at the time of Applicants' invention to modify the data signal of Rakib et aL with the data signal 
of Komatsu that included a symbol-sample pair being weighted according to: con^Daring the 
reUability factor of a candidate sample to a threshold, and assigning a first weight value to the 
symbol-sample pair if the reUability factor exceeded the threshold, and otherwise, assigning a 
second weight value to the symbol-sample pair. The artisan would have been motivated because 
the interpolation method would be decided based on the reUability and the condensation vectors 
for compensating the phase would be generated by the decided interpolation method, 

18.7 As per claim 72, Rakib et aL and Sakoda teach data signal of claim 69. Rakib et al. 
does not expressly teach that a symbol-sample pair is weighted according to: conparing the 
reUability factor of a candidate sanq^le to a threshold, and assigning a first weight value to the 
symbol-sanq^le pair if the reUability factor exceeds the threshold, and otherwise, assigning a 
second weight value to the symbol-sample pair. Komatsu teaches that a symbol-sample pair is 
weighted according to: comparing the reUability factor of a candidate sample to a threshold 
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(CL4, L51-52); and assigning a first weight value to the symbol-sample pair if the reliability 
factor exceeds the threshold, and otherwise, assigning a second weight value to the 
symbol-sample pair (CL4, L54-61), because the interpolation method is decided based on the 
reliability and the compensation vectors for compensating the phase are generated by the decided 
interpolation method (CL3, L6-9). It would have been obvious to one of ordinary skill in the art 
at the time of Applicants' invention to modify the data signal of Rakib et al. with the data signal 
of Komatsu that included a symbol-sample pair being weighted according to: comparing the 
reliability factor of a candidate sample to a threshold, and assigning a first weight value to the 
symbol-sample pair if the reliability factor exceeded the threshold, and otherwise, assigning a 
second weight value to the symbol-sample pair. The artisan would have been motivated because 
the interpolation method would be decided based on the rehability and the compensation vectors 
for compensating the phase would be generated by the decided interpolation method. 

Rakib et al. does not expressly teach that the second weight being is proportional to the 
rehability factor of the candidate sample. Sakoda teaches that the second weight being is 
proportional to the rehability factor of the candidate sanple (CLl 1, L62 to CL12, L8; CL12, 
L25-35), because that reflects the data block rehability in the signal level of the received symbol 
(CL12, Ll-2). It would have been obvious to one of ordinary skill in the art at the time of 
Applicants' invention to modify the medium of Rakib et aL with the medium of Sakoda that 
included the second weight being was proportional to the rehability factor of the candidate 
sample. The artisan would have been motivated because that woiild reflect the data block 
rehability in the signal level of the received symbol. 
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19. Claims 25, 26, 30 and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rakib et aL (U.S. Patent 6,665,308) in view of Sakoda (U.S. Patent 6,456,669), and further in 
view of Dent (U.S. Patent 6,556,634). 

19. 1 As per claim 25, Rakib et aL and Sakoda teach the equaUzation method of claim 24. 
Rakib et aL does not expressly teach that the reliability factor R of the candidate sample Xn is 
given by: 

R(xn)= Zi = -ki,i?to^ I Xn-i | Ci , where 
Xn-i is a value of a surrounding sample, 
Ki, K2 are numbers of samples adjacent to sample Xn, and 

Ci is a coefficient. Dent teaches that the reliability factor R of the candidate sample Xn is 
given by: 



Xn-i is a value of a surrounding sample, 

Ki, K2 are numbers of samples adjacent to sanq^le Xn, and 

Ci is a coefficient (CLl, L31-44; CL3, L4-9; CL4, L56-63; CL17, L54 to CL18, L50), 
because the multi-path signals when added together increase the signal strength, thus raising the 
quaUty of received signal (CLl, L31-34); processing the gain of combined multi-path signals 
suppresses interference between multiple paths (CLl, L43-44); and the accumulation method 
condensates for the intersymbol interference (CL4, LlO-1 1). It would have been obvious to one 
of ordinary skill in the art at the time of Applicants' invention to modify the method of Rakib et 



R(Xn) - Z i = -kl,i?tO 



k2 



I Xn-i I Ci , where 
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al. with the method of Dent that included the reUability factor R of the candidate sanple Xn being 
given by: 

R(xn)= Zi = -ki,i5to*^ I x„.i I Ci, where 

Xn-i was a value of a surrounding sample, 

Ki, K2 were numbers of samples adjacent to san:q)le Xn, and 
Ci was a coefficient. The artisan would have been motivated because the multi-path signals 
when added together would increase the signal strength, thus raising the quahty of received 
signal; processing the gain of combined multi-path signals would suppress interference between 
multiple paths; and the accumulation method would conpensate for the intersymbol interference. 

19.2 As per claim 26, Rakib et al. and Sakoda teach the equalization method of claim 24. 
Rakib et aL does not expressly teach that the reliability factor R of the candidate sample Xn is 
given by: 

R(xn)= Zi=/ I x„.i I Ci, where 
Xn-i is a sample in the neighborhood of the candidate san5)le, 
K represents a number of samples adjacent to the candidate sanple Xn, and 
Ci is a coefficient. Dent teaches that the reUability factor R of the candidate sanple Xn is 
given by: 

R(xn)= Zi=i*' I Xn-i I Ci,\yhere 
Xn -i is a sample in the neighborhood of the candidate sanq)le, 
K represents a number of samples adjacent to the candidate sanple Xn, and 
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Ci is a coefficient (CLl, L31-44; CL3, L4-9; CL4, L56-63; CL17, L54 to CL18, L50), 
because the multi-path signals when added together increase the signal strength, thxxs raising the 
quality of received signal (CLl, L31-34); processing the gain of combined multi-path signals 
suppresses interference between multiple paths (CLl, L43-44); and the accumulation method 
compensates for the intersymbol interference (CL4, LlO-1 1). It would have been obvious to one 
of ordinary skill in the art at the time of Applicants' invention to modify the method of Rakib et 
aL with the method of Dent that included the reliability factor R of the candidate sanqjle Xn being 
given by: 

R(xn) = Z i = 1 ^ I Xn-i I Ci , where 
Xn-i was a sample in the neighborhood of the candidate sample, 
K represented a number of samples adjacent to the candidate sample Xn, and 
Ci was a coefficient. The artisan would have been motivated because the multi-path signals 
when added together would increase the signal strength, thus raising the quahty of received 
signal; processing the gain of combined multi-path signals would suppress interference between 
multiple paths; and the accumulation method would conq)ensate for the intersymbol interference. 

19.3 As per claim 30, Rakib et aL and Sakoda teach the equaUzation method of claim 29. 
Rakib et aL does not expressly teach that the reUability factor R of the candidate sample Xn is 
given by: 

R(Xn)= Zi = -kl,i;tO^ | d^n-i | Ci , whcrC 

d\.i is an estimated symbol, 

Ki, K2 are number of decoded symbols adjacent to the candidate san5)le, and 
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Ci is a coefficient. Dent teaches that the reliability factor R of the. candidate sanq)le Xn is 
given by: 

R(xn)= Zi--ki,i#o^ I dVi I Ci, where 
d\.i is an estimated symbol, 

Ki, K2 are number of decoded symbols adjacent to the candidate sample, and 
Ci is a coefficient (CLl, L31-44; CL3, L4-9; CL4, L56-63; CL17, L54 to CL18, L50), 
because the multi-path signals when added together increase the signal strength, thus raising the 
quahty of received signal (CLl, L31-34); processing the gain of combined multi-path signals 
suppresses interference between multiple paths (CLl, L43-44); and the accumulation method 
compensates for the intersymbol interference (CL4, LI 0-1 1). It would have been obvious to one 
of ordinary skill in the art at the time of Applicants' invention to modify the method of Rakib et 
aL with the method of Dent that included the rehability factor R of the candidate sample Xn being 
given by: 

R(Xn)= Ei = -kl,i^O^ I d^n-i | Ci , whcrC 

^ dVi was an estimated symbol, 
Ki, K2 were number of decoded symbols adjacent to the candidate sanple, and 
Ci was a coefficient. The artisan would have been motivated because the multi-path signals 
when added together would increase the signal strength, thus raising the quaUty of received 
signal; processing the gain of combined multi-path signals would suppress interference between 
multiple paths; and the accumulation method would compensate for the intersymbol interference. 
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19.4 As per claim 31, Rakib et aL and Sakoda teach the equalization method of claim 29. 
Rakib et aL does not expressly teach that the reUability factor R of the candidate sample Xn is 
given by: 

R(xn)= Zi-iM I Ci, where 
d\.i is a value of an estimated symbol, 

K represents a number of samples neighboring to the sample Xn, and 
Cj is a coefficient. Dent teaches that the reliability factor R of the candidate sanq)le Xn is 
given by: 

R(xn) = Z i = 1 M dVi I Ci , where 
d\.i is a value of an estimated symbol, 

K represents a number of samples neighboring to the sample Xn, and 
Ci is a coefficient (CLl, L31-44; CL3, L4-9; CL4, L56-63; CL17, L54 to CL18, L50), 
because the multi-path signals when added together increase the signal strength, thus raising the 
quahty of received signal (CLl, L31-34); processing the gain of combined multi-path signals 
suppresses interference between multiple paths (CLl, L43-44); and the accumulation method 
compensates for the intersymbol interference (CL4, LI 0-1 1). It would have been obvious to one 
of ordinary skill in the art at the time of Applicants' invention to modify the method of Rakib et 
aL with the method of Dent that included the reUability factor R of the candidate sanple Xn being 
given by: 

R(xn)= Zi = i^ I dVi I Ci, where 
dVi was a value of an estimated symbol, 

K represented a number of samples neighboring to the sample Xn, and 
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Ci was a coefficient. The artisan would have been motivated becaxise the multi-path signals 
when added together would increase the signal strength, thus raising the quality of received 
signal; processing the gain of combined multi-path signals would suppress interference between 
multiple paths; and the accumulation method would condensate for the intersymbol interference. 

20. Claim 43 is rejected under 35 U.S.C. 103(a) as being unpatentable over Rakib et aL 
(U.S. Patent 6,665,308) in view of Sakoda (U.S. Patent 6,456,669), and further in view of 
Dapper et al. (U.S. Patent 6,275,990). 

20. 1 As per claim 43, Rakib et al. and Sakoda teach the equalization method of claim 39. 
Rakib et al. does not expressly teach that fi ame lengths vary according to a regular progression 
of predetermined lengths. Dapper et al. teaches that frame lengths vary according to a regular 
progression of predetermined lengths (CL32, L29-32; CL32, L35-40), because that allows for 
providing different amount of error protection (CL32, L27-28). It would have been obvious to 
one of ordinary skill in the art at the time of Applicants' invention to modify the method of 
Rakib et aL with the method of Dapper et aL that included frame lengths varying according to a 
regular progression of predetermined lengths. The artisan would have been motivated because 
that would allow for providing different amount of error protection. 

21. Claims 51 and 64 are rejected under 35 U.S.C. 103(a) as being unpatentable over Rakib 
et aL (U.S. Patent 6,665,308) in view of Sakoda (U.S. Patent 6,456,669), and further in view of 
Hassan (U.S. Patent 6,581,179). 
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21.1 As per claim 51, Rakib et aL and Sakoda teach the equahzer of claim 44. Rakib et aL 
teaches symbol detector having an input coupled to the first input of the symbol decoder and an 
output that enables the symbol decoder (CL90, L54 to CL91, LI 3). Rakib et aL does not 
expressly teach a reliable symbol detector having an input coupled to the first input of the 
symbol decoder and an output that enables the symbol decoder. Hassan teaches a reliable 
symbol detector (Abstract, LI -8; CL2, L27-36; CL2, L44-59; CL3, L45-54), because that allows 
significant enhancement in performance especially with respect to signal-to-noise ratio (CL2, 
L59-62). It would have been obvious to one of ordinary skill in the art at the time of Applicants' 
invention to modify the equalizer of Rakib et aL with the equalizer of Hassan that included a 
reUable symbol detector. The artisan would have been motivated because that would allow 
significant enhancement in performance especially with respect to signal-to-noise ratio. 

21.2 As per claim 64, Rakib et aL and Sakoda teach the medium of claim 59. Rakib et aL 
does not expressly teach that the reliability factor of a candidate sanq^le Xn is determined from 
values of estimated symbols d\,i neighboring the n*^ estimated symbol. Hassan teaches that the 
reUabihty factor of a candidate sample Xn is determined from values of estimated symbols dVi 
neighboring the n"" estimated symbol (Abstract, Ll-8; CL2, L44-59), because that allows 
significant enhancement in performance especially with respect to signal-to-noise ratio (CL2, 
L59-62). It would have been obvious to one of ordinary skill in the art at the time of Applicants' 
invention to modify the medium of Rakib et aL with the medium of Hassan that included the 
reUabiUty factor of a candidate sanple Xn being determined from values of estimated symbols 
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d\.i neighboring the n*^ estimated symbol. The artisan would have been motivated because that 
would allow significant enhancement in performance especially with respect to signal-to-noise 
ratio. 

22. Claims 52, 53 and 57 are rejected xxnder 35 U.S.C. 103(a) as being unpatentable over 
Rakib et aL (U.S. Patent 6,665,308) in view of Hassan (U.S. Patent 6,581,179). 

22. 1 As per claim 52, Rakib et aL teaches a receiver (Fig. 28; Fig. 29; CLIO, L59-60), 
comprising: 

a demodulator (Fig. 28, Item 460), 

a memory system coupled to the demodulator, the memory system logically organized as 
a captured sanple buffer and a decoded symbol buffer (Fig. 28, Item 464; CL7, L13-15), and 

a processor coupled to the memory by a communication path (Fig. 28, Item 405), the 
processor logically organized as an ISI estimator(CL91, L28-31) and a symbol decoder (Fig. 28, 
Item 468). 

Rakib et aL does not expressly teach the processor logically organized as a reUable 
symbol detector. Hassan teaches the processor logically organized as a reUable symbol detector 
(Abstract, LI -8; CL2, L27-36; CL2, L44-59; CL3, L45-54), because that allows significant 
enhmicement in performance especially with respect to signal-to-noise ratio (CL2, L59-62). It 
would have been obvious to one of ordinary skill in the art at the time of Applicants' invention to 
modify the receiver of Rakib et aL with the receiver of Hassan that included the processor 
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logically organized as a reliable symbol detector. The artisan would have been motivated 
because that would allow significant enhancement in performance especially with respect to 
signal-to-noise ratio. 

22.2 As per claim 53, Rakib et al. and Sakoda teach the receiver of claim 52. Rakib et aL 
teaches that the symbol decoder is embodied as a subtractive equalizer coupled to a decision unit 
(CL90, L43-44; CL90, L60 to CL91, L13). 

22.3 As per claim 57, Rakib et al. and Sakoda teach the receiver of claim 52. Rakib et aL 
teaches that the symbol decoder is embodied as a trellis decoder (CL46, L37-49). 

23. Claims 54 and 56 are rejected imder 35 U.S. C. 103(a) as being unpatentable over Rakib 
et aL (U.S. Patent 6,665,308) in view of Hassan (U.S. Patent 6,581,179), and further in view of 
Sakoda (U.S, Patent 6,456,669). 

23. 1 As per claim 54, Rakib et aL and Hassan teach the receiver of claim 52. Rakib et aL 
does not expressly teach that the symbol decoder is embodied as a maximum likehhood 
estimator. Sakoda teaches that the symbol decoder is embodied as a maximum likehhood 
estimator (CL3, L34-41; CL12, L26-29), because when the communication quality differs from 
data block to data block, the decoding circuit with maximum likelihood estimation would 
perform estimation more accurately and be able to restore the data bit series more accurately 
using reUability information than other estimators (CL12, L40-44). It would have been obvious 
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to one of ordinary skill in the art at the time of AppUcants' invention to modify the receiver of 
Rakib et aL with the receiver of Sakoda that included the symbol decoder being embodied as a 
maximum likelihood estimator. The artisan would have been motivated because when the 
communication quality differed from data block to data block, the decoding circuit with 
maximum likelihood estimation would perform estimation more accurately and be able to restore 
the data bit series more accurately using reliability information than other estimators. 

23.2 As per claim 56, Rakib et aL, Hassan and Sakoda teach the receiver of claim 54. Rakib 
et al. teaches assigning to occurrence of previously decoded symbols a probability of occxirrence 
equal to one (CL91, LlO-13), Rakib et aL does not expressly teach that the maximum 
likelihood estimator assigns to occurrence of previously decoded symbols a probability of 
occurrence equal to one. Sakoda teaches the maximum likelihood estimator (CL3, L34-41; 
CL12, L26-29), because when the communication quaUty differs from data block to data block, 
the decoding circuit with maximum likelihood estimation would perform estimation more 
accurately and be able to restore the data bit series more accurately using reliability information 
than other estimators (CL12, L40-44). It would have been obvious to one of ordinary skill in the 
art at the time of Applicants' invention to modify the receiver of Rakib et aL that included 
assigning to occurrence of previously decoded symbols a probability of occurrence equal to one 
with the receiver of Sakoda that included the maximum likelihood estimator. The artisan would 
have been motivated because when the communication quaUty differed from data block to data 
block, the decoding circuit with maximum likelihood estimation would perform estimation more 
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accurately and be able to restore the data bit series more accwately using reliability information 
than other estimators. 



Allowable Subject Matter 

24. Claims 47 and 55 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Conclusion 

25. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dr. Kandasamy Thangavelu whose telephone number is 
571-272-3717. The examiner can normally be reached on Monday through Friday from 
8:00 AM to 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Leo Picard, can be reached on 571-272-3749. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to TC 2100 Group receptionist: 571-272-2100. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status infornfiation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-dlrect.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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